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DETAILED ACTION 

Examiner acknowledges reception of the RCE request, Amendment and 
Arguments filed on April 03, 2006. Claims 1 and 1 1 are amended. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact temis as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the sanne and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1 and 1 1 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter, 
which was not described in the specification in such a way as to reasonably convey to 
one skilled In the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. A reason for that is in following limitation: "a 
second reference voltage which is produced on the basis of a potential at the emitter of 
said power semiconductor device". Neither Specification, nor Drawings disclose or 
support such limitation. Therefore, the limitation is considered as a new matter. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 

obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

KImura et al. (US 5,210,479) in view of Kohno et al. (US 6,180,966). Regarding Claim 1, 

KImura et al. disclose following elements of the claim: a first comparator (elements 12, 

13, 15, 23, 3 and 5 In Fig. 8), which detects a collector voltage of the power 

management semiconductor device and outputs a fist detection signal (base voltage of 

transistor 15 in Fig. 8) when the detected collector voltage exceeds a first reference 

voltage (voltage drop across element 14 in Fig. 8); a second comparator (element 31 in 

Fig. 8), which detects a gate voltage of the power management semiconductor device to 

output a second detection signal (collector current of transistor 31 in Fig. 8), when the 

detected gate signal exceeds a second reference voltage (Vgo), which is a minimum 

gate voltage for feeding a rated power to the power management semiconductor device. 

In Kimura circuit, the emitter of the power transistor is connected to the so called power 

supply reference point, i.e. a junction terminal between two power supplies (1 and 2 in 

Fig. 8); therefore, any change in the emitter potential causes a bias in the power supply 

reference point potential, thus affecting all circuit potentials derived from power 

supplies, including voltage Vgs (across capacitor 19 in Fig. 8), which is a part of the 

second voltage reference Vg (col. 9, lines 57 - 62). As to setting a value of the second 

reference voltage, it is clear that the second reference voltage is lower than the line 

power voltage of a drive circuit since the Kimura et al. circuit does not include any 

element forcing voltage of any element of the circuit to exceed the power supply voltage 
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value. Kimura et al. further discloses another limit to the second reference voltage, i.e. it 
should be higher than the final gate voltage terraced voltage) (col. 9, lines 8-14). 

It further discloses logic equivalent means for outputting a protection start signal 
(collector current of transistor 15 in Fig. 8) when both the first and second detection 
signals are being outputted; and gate voltage reduction equivalent means (elements 16. 
17, 18 and 6 in Fig. 8) reducing the gate voltage in accordance with the protection start 
signal from the logic means (col. 10, lines 7 - 55). 

However, it does not disclose the trench type power semiconductor device. 
Kohno et al. discloses the trench IGBT (Fig. 1 and 2). Both references have the same 
problem solving area, namely providing the power semiconductor devices, particularly 
IGBT. Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have modified the Kimura et al. solution by adding the trench 
type IGBT according to Kohno et al., because as Kohno et al. state (col. 1 , lines 18 - 
24), such device has advantage of a low voltage drop in ON state, and accordingly, a 
low power dissipation. 

Regarding Claim 3, Kimura et al. disclose the equivalent gate voltage reduction 
means (transistor 15 in Fig. 8) cutting off a drive signal of the drive circuit thus reducing 
the gate voltage. 

Claims 2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kimura et al. in view of Kohno et al. and Marquardt et al. (US 5,650,906), As was stated 
above, Kimura et al. and Kohno et al. disclose all the elements of Claim 1. However, 
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regarding Claim 2, they do not disclose the voltage divider. Marquardt et al. disclose 
detection of the over-voltages by using the resistive voltage divider (58 in Fig. 3, col. 2, 
lines 58 - 65). It is used for detection of the collector voltage of the IGBT. Both 
references have the same problem solving area, namely providing over-voltage 
protection for the IGBT devices. Examiner takes an Official Notice that some operational 
amplifiers (and comparators as well) allow only a limited voltage between inputs, 
sometimes as small as +/- 0.5 volt. Particular reference will be provided upon request. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have further modified the Kimura et al. solution by adding the 
resistive voltage divider to both the collector and the gate voltage detection according to 
Marquardt et al., because as Marquardt et al., state (col. 5, lines 27 - 33), The voltage 
divider serves the purpose of adjusting the measuring range. The adjustment of the 
measuring range and a good frequency response can be realized by means of a 
suitable selection of the resistance values and a required division of the resistor 62 into 
a plurality of component resistors 66 connected electrically in series". Such adjustment 
is useful in measuring both the collector and the gate voltage of the IGBT. 

Regarding Claim 4, Kimura et al. disclose the equivalent gate voltage reduction 
means (transistor 15 in Fig. 8) cutting off a drive signal of the drive circuit thus reducing 
the gate voltage. 

Claims 5 - 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kimura in view of Kohno et al. and Horowitz et al. textbook. The Art of Electronics. As 
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was stated above, Kimura et al. disclose all the elements of Claims 1-4. However, 
regarding Clams 5-8, they do not disclose the first reference voltage as being lower 
than the line power voltage. Horowitz et al textbook demonstrate that the collector 
voltage may go beyond the power supply voltage due to inductive load reaction (pages 
52 - 53). However, according to them, it may cause breakdown of the switching 
transistor. Therefore, the switching transistor is to be protected against voltages 
exceeding the nomial power supply value. Therefore, the first reference voltage used to 
detect departure of the collector voltage from normal predetermined value in the Kimura 
et al. circuit must be lower than the line power voltage. Both references have the same 
problem solving area, namely protecting the power switching transistors. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have modified the Kimura et al. solution by setting the first reference voltage 
lower than the line power voltage, because otherwise the protection circuit of Kimura et 
al. will become useless. 

Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kimura et al. in view of Kohno et al. Claims 9 and 10 differ from Claims 1 and 2 rejected 
accordingly by their limitation of both comparators, logic means and gate voltage 
reduction means and drive circuit being integrated into a single semiconductor 
integrated circuit. Examiner takes an Official Notice, that today it is common practice in 
the electronic industry to integrate semiconductor circuits into a common package, i.e. 
integrated circuit. A particular reference will be provided upon request. Therefore, it 



Application/Control Number: 10/773,283 Page 7 

Art Unit: 2836 

would have been obvious to one of ordinary sk\\\ in the art at the time the invention was 
made to have modified the Kimura et al. solution by integrating all the parts of the 
circuit, except the IGBT, into a single integrated package, because it will reduce the 
cost, increase the reliability and improve the environmental protection of the circuit. 

Claims 1 1 - 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wacknov et al. (US 6,812,586) in view of Kimura et al. and Kohno et al. Wacknov et al. 
disclose following elements of the claim: the converter including a power semiconductor 
device for converting DC cunrent to AC cun-ent (element 374 in Fig. 10); a power 
managemerit semiconductor device (inherent in the structure of the load converter 374 
in Fig. 10), which controls a switching operation of said power semiconductor device 
(elements 514 in Fig. 10). It further discloses an equivalent of computer processor 
means for controlling the dN/OFF operation of the power semiconductor device (330, 
332 in Fig. 4). However, it does not disclose the protection circuit for power 
semiconductor devices. Kimura et al. disclose the protection circuit for power 
semiconductor devices including: a first comparator (elements 12, 13. 15, 23, 3 and 5 in 
Fig. 8), which detects a collector voltage of the power management semiconductor 
device and outputs a fist detection signal (base voltage of transistor 15 in Fig. 8) when 
the detected collector voltage exceeds a first reference voltage (voltage drop across 
element 14 in Fig. 8); a second comparator (element 31 in Fig. 8) which detects a gate 
voltage of the power management semiconductor device to output a second detection 
signal (collector current of transistor 31 in Fig. 8), when the detected gate signal 
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exceeds a second reference voltage (Vgo), which is a minimum gate voltage for feeding 
a rated power to said power management semiconductor device or over; logic 
equivalent means for outputting a protection start signal (collector current of transistor 
15 in Fig. 8) when both the first and second detection signals are being outputted; and 
gate voltage reduction equivalent means (elements 16, 17. 18 and 6 In Fig. 8) reducing 
the gate voltage in accordance with the protection start signal from the logic means (col. 
10. lines 7 -55). 

In Kimura circuit, the emitter of the power transistor is connected to the so called 
power supply reference point, i.e. a junction terminal between two power supplies (1 
and 2 in Fig. 8); therefore, any change in the emitter potential causes a bias in the 
power supply reference point potential, thus affecting all circuit potentials derived from 
power supplies, including voltage Vgs (across capacitor 19 in Fig. 8), which is a part of 
the second voltage reference Vg (col. 9, lines 57 - 62). As to setting a value of the 
second reference voltage, it is clear that the second reference voltage is lower than the 
line power voltage of a drive circuit since the Kimura et al. circuit does not include any 
element forcing voltage of any element of the circuit to exceed the power supply voltage 
value. Kimura et al. further discloses another limit to the second reference voltage, i.e. it 
should be higher than the final gate voltage terraced voltage) (col. 9, lines 8-14). 

Both references have the same problem solving area, namely driving the load by 
power transistors. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to have modified the Wacknov et al. solution by 
adding the protection circuit for power semiconductor devices according to. Kimura et al. 
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because, as Kimura et al. state (col. 1 , lines 31 - 48), the IGBT are especially 
vulnerable to the short circuit conditions, and therefore should have special protection 
against that. 

Additionally, it does not disclose the trench type power semiconductor device. 
Kohno et al. discloses the trench IGBT (Fig. 1 and 2). Both references have the same 
problem solving area, namely providing the power semiconductor devices, particularly 
IGBT. Therefore, It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have modified the Wacknov et al. solution by adding the 
trench type IGBT according to Kohno et al., because as Kohno et al. state (col. 1, lines 
18 - 24), such device has advantage of lower conducting state voltage drop and 
therefore, lower power dissipation. 

Regarding Claims 12 and 13, Wacknov et al. disclose a hybrid electric vehicle 
having an internal combustion engine (element 70mn in Fig. 21), an electric motor 
(element 534 in Fig. 1 1), a transmission transmitting power from the intemal combustion 
engine and/or the electric motor to wheels, which Is inherent in the structure of the 
hybrid electric vehicle, an inverter unit (element 374 in Fig. 10) converting DC power to 
AC power, and a DC power storage unit (element 364 in Fig. 6), wherein the electric 
motor (element 10 in Fig. 2) is an AC motor driven by AC power from the inverter unit 
(col. 12, lines 30 - 14). As to the inverter unit being the power converter protected 
against short circuit, Kimura et al. disclose that subject (see Claim 11 rejection above). 
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Response to Arguments 

1 . Applicant in his Arguments alleges: "Kimura does not teach that the second 
reference voltage is produced on the basis of a potential at the emitter of said power 
semiconductor device". (1) As stated in the current Office Action, this limitation is a new 
matter, since It was not presented In the original Specification. (2) As shown in current 
Office Action (see Claims 1 and 1 1 rejections), in Kimura et al. system the second 
reference potential is influenced by the emitter voltage of the power semiconductor 
device. 

2. Applicant further Arguments alleges: "Kimura also does not teach that the second 
reference voltage is set to be lower than a line power voltage of a drive circuit for 
outputting a drive signal that drives said power semiconductor device and higher than a 
terraced voltage of the power semiconductor device". The current Office Action 
addresses this issue (see Claims 1 and 1 1 rejection). 

3. As to list of advantages of the Invented circuit (page 1 0, paragraph 1 ), this 
matter Is not presented In the claims. In response to applicant's argument that the 
references fail to show certain features of applicant's invention, it Is noted that the 
features upon which applicant relies (i.e., listed on page 10, paragraph 1 of Remarks) 
are not recited in the rejected claim(s). Although the claims are interpreted in light of 
the specification, limitations from the specification are not read into the claims. See In 
re Van Geuns. 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

4. As to arguments regarding Topp et al. reference, they are moot in view of new 
ground for rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571) 
272 - 2052. The examiner can nonmally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Brian Sircus can 
be reached on (571 ) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (571) 273-8300 for all communications. 



Z.K. 



5/14/2006 
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